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Question 1 [12 Marks] 


(a) 


Evaluate the function d given by 


d(t) = 180t + 207 for0O<t<2 
394t — 215 fort>2 


att] 1,¢=2 and-7= 4. 


Determine the natural domain of the functions given by the following formulae, pro- 


viding justifications for each of your answers. 


: _ 1 


(ii) g(x) = In(2 —z) 
(iii) h(x) = 2? — 623 +2241 
22° +3 


Determine the inverse of the function f, given by f(x) = 7 


Consider the quadratic function f, given by f(x) = —2? + 6x — 8. 


(i) Determine if the graph of y = —x? + 6x — 8 is concave up or concave down, 


providing a justification with your answer. 


(ii) Re-write the equation of the quadratic function f, given by f(x) = —2?+6x —8, 
in the standard form f(x) = a(a—h)?+k by completing the square. Hence determine 
the vertex of the graph of y = f(z). 

(iii) Identify the x-intercepts and y-intercept of the graph of y = f(z). 


(iv) Sketch a graph of y = —x? + 6x — 8 clearly labelling the vertex of the parabola, 


along with any intercepts with the z- and y-axes. 
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Question 2 [12 Marks] 


(a) Determine an exact solution of the following equations for x: 


(iy fe Fa 
(ii) 5log, (2x) — 25 = 10 


(b) The change of base formula for evaluating base b logarithms in terms of base a 


logarithms is: 


Hence, or otherwise, evaluate the following expressions to 2 decimal places: 

(i) log, 64 

(ii) logy, 3 

(iii) logs 13 

The number of bacteria, N, in a colony undergoing a period of aggressive growth, 
increases according to the formula N(t) = 100e!’, where time ¢ is measured in hours. 


(i) How many bacteria are in the colony at t = 0, and how many bacteria will there 
be after 5 hours? 


(ii) How long does it take the population to double? 


(iii) Assuming that the population had been growing in a similar manner several 


hours before t = 0, at what time was the population half that at t = 0? 
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Question 3 [12 Marks] 


(a) Determine the side length y and the angles @ and @¢ for the following right angle 


triangle. 


85 


Pah a 


(7 


(b) The bell tower of the cathedral in Pisa, Italy, leans 4° from the vertical. A surveyor 
stands 105 metres from the tower’s base, with the tower leaning directly towards her. 
She measures the angle of elevation to the top of the near side of the tower to be 29°. 


Determine the length of the near side of the tower to the nearest metre. 
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(c) The following table tabulates the (x,y) coordinates of terminal points on the unit 


circle, x? + y? = 1, determined by arc lengths ¢ measured anti-clockwise around the 


unit circle starting at (1,0). 


t Terminal point (2, y) 

0 (1,0) 

«| ((Vv2+1) V2-v2 V2-v2 
8 2 5 2 

T V2 V2 

4 Dera 

3 (aoe (V2+1) J 
8 x 2 

. (0,1) 


(i) Identify a reflection that will transform the terminal point on the unit circle 


a 5 
defined by t = = to the terminal point defined by t = a 


Hence determine the 
57 


(x,y) coordinates of the terminal point defined by t = 3" 


(i) 
3 ( 


(a) sin (7 ) 


c) (i), determine exact values for: 


Using the information provided in the above table, and your solution to question 
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Question 4 [12 Marks] 


(a) Let A be a 2 x 3 matrix and B be a 1 x 2 matrix defined as follows: 


Oe 2 2 
1 0 


Aik and Ba | 4 2 | 


Determine the matrix products C = AB and D = BA, if they are defined. In the 


case that a given product is not defined, explain why. 


(b) Consider the matrix equation Ax = b, where 


(i) Use the fact that if 


A= 


b 
. | and |AJ#0 then A= — 
c d 


to determine the inverse of the matrix A. 


(ii) Solve the equation for x and y explicitly by multiplying both sides of the equation 
Ax = b on the left hand side by the inverse matrix Aq}. 
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(c) Consider the following system of linear equations: 


Yen a DO i — 
ne 
3x + 4y + 22 = 


(i) Write the above system of equations as an augmented matrix. 


(ii) Reduce the augmented matrix to reduced-row echelon form using appropriate 


row operations. 


(iii) Hence determine if the system is inconsistent, has a unique solution, or has 
infinitely many solutions. In the case that there are infinitely many solutions, express 
your solution in terms of one or more parameters. If the solution is unique, state the 


solution explicitly for x, y and z. 
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Question 5 [12 Marks] 


(a) Sketch the region in the xy-plane that satisfies the inequality: 


Ey 3 


(b) Sketch the region in the xry-plane that satisfies the inequality: 


gays =i 


(c) Determine the points of intersection of the curves: 


r—y = -l 
and x+y = 3. 


(d) Use your solutions for parts (a), (b) and (c) to sketch the region in the xy-plane that 
satisfies the system of inequalities: 


ge-y < 1 


PP 8; 


clearly labelling the vertices of the region. 


Please remember: This examination paper MUST BE HANDED IN. Failure to do 


so may result in the cancellation of all marks for this examination. Writing your 
name and number on the front will help us confirm that your paper has been 


returned. 


